In vitro toxicity studies with mitomycins and bleomycin on endothelial cells.
Pulmonary side effects are increasingly observed as dose-limiting toxicity (DLT) of cancer treatment. The available preclinical models have a limited predictive value for lung toxicity in humans. We have attempted to elucidate potential mechanisms involved in these reactions, by studying the effects on cells, possibly involved in these reactions after in vitro exposure to drugs with known lung toxic effects. We have investigated the effects of bleomycin (BLM), mitomycin C (MMC), KW-2149 and its two known metabolites, M16 and M18, on oxygen radical production by granulocytes, on cytokine production: interleukin (IL)-6, transforming growth factor (TGF)-beta, tumor necrosis factor (TNF)-alpha by a human macrophage cell line (THP-1), by human endothelial cells (HVEC and HMEC) and a human colorectal cancer cell line (DLD-1), and on the cytotoxicity on endothelial cells in both confluent and non-confluent culture. The generation of oxygen radicals by normal and pre-stimulated granulocytes was not increased after preincubation with any of the drugs, at the concentrations tested. None of the cytokines (IL-6, TNF-alpha or TGF-beta) was found significantly increased in culture medium after exposure to any of the mitomycins. This was in contrast with the effect of BLM incubation, causing a rise in TGF-beta concentration. Both types of endothelial cells showed a dose-dependent, exposure duration-dependent, proliferation inhibition for all agents tested. This inhibitory effect was clearly proliferation dependent as shown by the increased inhibition in semi-confluent as opposed to confluent endothelial cell cultures. Both mitomycins tested were more cytotoxic than BLM to both confluent and proliferating endothelial cells.